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PREFACE

This report ik in reaponag. to requiremen’ C-RRA-AL AT, which requested
(1) anotated phoros of the Angarsk faciliy from AYHULE Miswion 4nr, (2
descriprion and mensuration of Hcar mstallanons ang asdx ied v rutures,
() line drawings of dinear ‘installanone and axsoctated arfucurcs, imdicating
rouds, tralls, powerhines, securliy lenqing groend scarring @ indication of
status of construction of each of the hincar installations A nature and exin:
of - progress (1 detatled descripaon g face of structure,
including angle of slope and width of possable faces, b dete rmanazion
of nature and satus of third hiscar installanion reported yl 18 ai80 a TUspons:
1o requirement C-SH-KL,881, bhich requested line drawings and analysts of an
installation located north-northwest of the HEN HOUSE-type installanons at
Sary -Shagan Site 13, to n‘mTri‘mﬂu C-SHAK1,000, which \requested data re-

garding structural differencen|among the vartous Dual un{m SE stractures

At Sary-Shogan Se 13, Angarsk, and Olenegorak, and 10 fequirement ¢ Di4-
BLATY, which requested a cothplete analysis of the possiblel connection between
the bullding trlad and the HEN HOUSL facilitges at \.\n-\h.lgin Site 1, tacluding
correlation with the Angarsk D ¥11N HOUSE. factlusy. ’

Crittcal measurements, teluding all azimuths, heights, ‘Ind angles of eleva-
tion presemed n this report #ere accomplished by the MPIC Technical Iellt-
gence Duvision (1) The refudinder of horizontal measurcnents were accom
plished by the CIA/IID pro factes dertved from the
NPIC/ 11D measurements,  Azimuthe are considered by NP/ o be accurate
wihin plus or minus | degree. MPIC/ LD generally conside T ceuracy of meas-

|
]
J

!

uremems aw follows:  Horizanta) distances computed from KH-7 and Tl NI
photagraphy on the arder of plusor minus$ feet or § percent, whichever i greder.
Wich good quality KH- 4 phorography, plus or minus 1 feet or  percen:, whicheser
1 greater. The percemage of error degreases as distance Increases and vice
versa. Heghi aecuracy 15 dependent on &Rumber of variables oihes than photo
qualiy. Under favorable’ conditions, With an uncamplicated obct, aceuracy is
simlar o for horizomal disiances] however, this is seldom the case with
complex clectronic devices or where fenght mensuration s dependent o detcrmini-
tion of angular components and location Sf*plumb points with unusual s'ructures.

Measurements porformed by the CPA/PID project analyst pave an accuracy”
factor which s getierally similar 10 that of the NG/ LD measurements used for
scale factors; however, they should-I: torypdered as approximate only.

* Ihroughaut this report dates of information are wited without specific rel-
erences, in many ingtances, to the mission numbers from which the information
way derived. « The mlssfon number gnd other pertlnent fhotographic data may be
“obtasned from'the references at the édof the report.

{Cut-oft dites for this report are as follows:)
Angarsk Dual HEN HOUSL Radar Stie &
Olenegorsk Dual HEN HOUSL Radar Ste ™
Sary-shagan Slte 13 .

Sary-Shagan Radar Sites | and 2
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FIGRE | RATAR SITE 1, ARN-SHAGAN ANTIMISTILE TEST CENTER SSATC
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INTRODUCTION

Ihe Angarsk Dual HLN HOUSL Radar sue (3231
J-15L, consisting’of W3l HEN HOUSE-2ype amiennas
ith adyicent Support areas, was.l of § known insiallations
of this type under construction in the Soviet Laon as of
ctober 1964
Antmissile Test Cemer (SATCY Siee 134636 T4 3000
nd 2 Ulencgorsk (4-06N 313341, in the Murmanek area.”

—{hough- thew report Is concerned primarily with Angarsk
and Sary-Shagan Slte 13, certaln information on the protn. |
wwpe HEN HOGpE and HEN ROOSL installacions ai sary-
Shagan Radar $iiés No 1 and 2 will Pe Included. A reports
on the Olencgorsk Dual HEN HOUSE Radar site s contained™
In NPICR-$35/84. 1,

Ihe detatled descripiions of the Angarsk and sary

Ihe other 2 are located at Sary-Shagan

Shagan factlities In thia report are based primarily onant
analyxis of KH-7 photography accomplished

respectively.
the KH-7 missions were accomphished I8 hased in \'nth“_
case on 2.subsequent missions employing the KH-4 system. |

Thformation on Construction Prog

In the case of Angarsk, additional coverige was secured
in August and Seplember 1964, while Sary-Shagan Site 135
was photographed teice n October 1964, |
~To facllitate discusslons of specific site components,
the Dual HEN HOUSE facilitles at cach site are identiffed
alphabetically In the sequence of thelr appearance.  In- |
dteldual HEN HOUSE amennd structures. are numbered |
1 and 2, with the former being the more northerly antenna. |
Where support facilifics occupy more san a single area, {

the arcas are numbered sequentiatly.

HISTORY OF THE HEN HOUSE
INSTALLATIONS

RADAR SITE NO 1, SARY.SHAGAN
ANTIMISSILE TEST CENTER

Prior w0 the discosery of the Angarsk activiy in
January 1964, the only known HEN HOUSE amenna in
the Soviet Lnion was located at Radar Site 1, SSAIC

roved for Release 2012/06/01 : Cl
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(S-SR L) chigurd D The activiny at Angarsk
could not at that carly drj'v be confirmed as elecironns,
“hough there Were some $17gng SUSPICIONS Tegarding the
wnusually long exvavitions; for probable sirmviure founda:
tions. In April 1960 the frotoype HEN HOUSE @t Rudar
e 1 oconsisted O a siRle anenna <trucure, 93 R
long, N feet wid, ST fet haghy and housing 41 g
Joned pancls, cach mieaseding approvimarciy 40 by 2 fec,
102 face 842 feet long haking boresight angh
of clevation,  These dimepsiona and’ angivs are poriraved

10 Fagure 2 and represen] a correction of ditensions and

angles originally shown if PICAR-JUHEL 2 Atached

W the left wide of thix antennd Wrucure was g conrol
Malling, 40 feet long,
An addition 1o the contrnl Batldin

appronimately 83 feet hugh, wae onerructed beween the

HO TS teet and

summer of 1960 and Spriig of 1908 TS ey ks e
phorographed by
FALENT conerage of \gj-shagan

subcwguens NEYHOUE phorograpia s reee ik d o
Wdrional develupmenss  sepember b et g
revealed CoRTUCTION WOtk Un @ Moa CTaangulan st
ineralianion aduce fo the HEN HOLSE conrug baddding

Additonad missioos 1 che follawing RS roaied

-
HOE ELEVATON

FRONT ELEVATION

APPROXMATELY 4] PANFLS W THE SORLEN
EAGH MPROCNATELY 0 T DL - 3 (LT

PROBABLE WARGIN OF ERROR
VERTICAL DiSTaRCES. - 10FEEY
NOMZINTAL DISTANCES. - § FEET
ANGLES - 17 \DEPENDENT ON
VERTICAL MAD NORLIONTAL
orsTawce

FIGURE 2. ELEVATIONS AT SSATC RADAR SITE 1.
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the new installation consivted of a 75- By 45+ fovr puowsible
equipment bullding, 13 feet high, and a xmaller wuspect
feed house” at the apex of a flal, Aukpect ground plane
(Flgure 3). .

In plan view, the suspect ground pline appears sriaoku
lar with stepped or noiched-sides. 1ts wurface Ix very ight
1n tone 9nd 18 rased possibly S o 11 fee above the groind
A rectangular 245-foot-wide and 110 f0or-high suspect e
flecting surface 18 erected at the easiernside of the suspect
ground plane, approximately 225 feet from the possible

- buslding—dhe. suspert reflecting Kurtace faces
on the same azimuth as the adjacen HEA HOUSE ancenna
tace. It is suspected that a perpendiculdr 10 the wesiern
" facfng surface has a small clevation angle above hortzonal,

however, the angle 14 too small tomeasure photogrammetri-
cally, It 16 further suspecied that this new addision < an
over-the-horizon-type fadar device, posstbly being texted
against migsiles launched from Chelkar, Makat, or Kapustin
Yar Missile Test Range 10 the Sary- Shugan inpact arca.
No changes have been oted (n (his unlgue facilizy since
April_1963

Probable modification of the HEN JHX 5L antenna face,
the second development, was firet noted

when a (90-toot aection of the________Jamenna face
appeared black. Ihe black ncctlon consisted of & regularly
spaced panels whone dimensions suggested the replacement
of previoualy Installed light-toned panels with laryer black
pnele pgure B er
mitted confirmation of the fact that the entire face was -
black. | B
‘nd sun angles of 30 degrees 14 minutes and

30 degrees t3 minues placed the ancona face 1 shadov.
Consequemly, appearance of thi' face could not be deter-
min Mespite a favorable perspective

for the forward camera

Missions between June 1963 and February 1964 aiso failed
to reveal the tace of the HENHOUSE because of unfavorable

ENTIRE FACE CEMEIRMED As BLACK

perspective ray azimuths and relatively poor ground resolu-
won T revealed nn change,
the face remaining black. Though the June 1963 photoy-
raphy revealod separations hetween individual black pancls,
the more recent photography does not permit detection of

sectionalized pancling, desplte relavely cxcellent KH-4

photo quality. FIGURE 3 HEN HOUSE AT RADAR SITE 1, SSATC.

TOP SECRET CHESS RUFF |
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SITE 13, SARY.SHAGAN ANTIMISSILE
TEST CENTER

TV SIRIR e 1, Tovated o e shorcs of | ake
Balkhash, upprovimazely 82 nagrcal miles s northeas:
of the SSATC suppor: Bawe, did ot exis on « April e
waen LALENTC Bhorographed e area

At cononaibh hadmorsared s
\—[ Foor photw qualios oo 3 mor

POSEIC SOOI ] irse (e of a1y i seeued

by phorogr

VCATed CORSTTOCTION oty on 4 of il

following missions contirmed s | of 4 unun <

Baving @ coumterpart around e of Mosiom, ind It

W b possibly ABM-gssonated. 4 DL Foroneariy

VTS, WAL CONSCEUIOn 01 ot L e possibiy

ABM-assocated miad of buldings und 4 stwatl support

ArCd CONSTIEUd e Ont SIRRILCA G s 4 Sar Y- Shagan

site 14 "

Phoography roveted e whar had
appeared 10 e small borrow pitfor the pas C vears was
now BeIng cxpanded By CremIve excianion i, Ae
this few iy comnaided with the conse e m of o new
SUNNOTL P south of the bulding triad, and s . Angarek
Dual HEN TIOCSE consiruction activty had moe vt byen
discovered, the true purpose of ik ew excIL IR acine
A1 Nary-Shagan St L4 sull was mt ewified [hotgraphy

L evlalturher expane
810n of thix excavation, and a1 this tme there was suspicion
that the activity did I fact correlate with the prototype
HEN HOUSE factlity at Radar Stte Mo 1, ASATC,

Phoograpny[—— Jecieated that the
Sary-Shagan ite 13 construction activity had continued at a
rapid pace. What is now recognized as Dual HI N HOLS]
Radar Installation & was under construction approsniacely
L0 yards northwest of the posstble AHM associated
bullding triad, with a sccond, sumilar tnealla'on <faciliy
B under consiryction 1 ling with and fus® sowh of the firs:
Dugl HEN HUOUSE A portion of the con rol house upr
strucrer” was erected at bual HEN HOUE A, while four gy
for 2 profubly similar building vould be ~een 4 he more
sowthern faciiiry Propabic superstructire vonld be seen
. . @ amenna A- 1, while foongs wore probably 1 place for
FIGURE 4 SSATC SITE 17 Povybie Ant vore s Duo HEN HOUSE Rodor Sre antennd A-2 and possibly for antenna B- 1. [he conzrol butld- .

7
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" LR SRR ange

DUk wER wOUSE
TA &Y Tvp

OUR HEN MOUSE A
T v TYPE,

DAL WER @ o
ATBO Taig

FIGURE 5 SSATC SITE 11 OPERATIONS AREA
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DUAL HEN RIS T
CEATBOY TYPE

o0 HEN KU B,
ATROY TYP

\

o
\ \

FIGURE & SSATC SITE 11 OPERATIONS ARE A
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-
ing for the wecond Dual HLN HOUSL. wax bing comstructed
Jpproxtmitely 1,000 fect west of the possibly ABM- aswoxl-
e butding triad tacility, [he HIEA HOUSL construction
n st 13, Which hegan sometime

ontanucd throughout the
romader of 196 and Through e winer and spriag of
190864, third Dual HLA HOUSE

factlity (b acilny €) was initiated
l‘lm:lmgmp 3

loned surface was bing insalled @R, the facy side e

SE AL
« made up of dark pane
HEN HOUsE antenna at Radar e Mo

K v Construction of

revealed that a dark-

I 1w suspected that this

surfac smtlar to those installed

on the protarype

in 1963 s face would be on an azimuth

Horesight from

Ihe rate of construction progrks on all 3 bual HIN
HOUSE installations
progress relating to the different starting dafes.
caphy of 16 Julv 1964 revealed that the face of HEN HOES
Antenna A-2 would be o the same side as ihat of A-1 andon
cveals the probability that the west sde of

appears similar, with comparatse
Pl

LN TOUSE A= 1 also receiving black pancling. thus,

boresghts from-both antennas at’ Dual HLX HOCSE A wil

b oriente

‘ . an fair quality KI1-7 m\‘cug«‘

[ Jcontirmed the presencd of & dark-toned face of both
A1 and A-2, with both on the same side, facing west
(Figure 4). :

“ihe photography accomplished during the monthe of
Seprember and Uctober 194 made poswible mor detanted
 amalyais of thia factlry.  Ihe line drawing of the operations

(Flgure 5 ) reveals numerous detalls regarding waer-

lines, burled powerlines, and other” featurey. [t i3 ow

possible 10 determine that an uncompleted double sccurkiy
tence encloses the.building trlad with the 3 Dual HEN HOUSE
¢ a suffierent

area

installations.  The security fence extends
. fistance to the north 10 accommodate 4 fourth Dual HLA
HOUSE. I view of thls security provision, and a buried
powerline which approaches this open space, it I¥ believed
that the Soviets have planned the construction of Dual HiN
HOUSE D adgacent to Dual HEN HOUSE C.

here was o evidenece of excavationor other CORSIFuC -
on activity in the arca probably sct aside for the fourth

"

roved for Release 2012/06/01 : Cl

westward,  bxcellent Ki-4 photography____|

Latensive cloud coverage unm} portion
prevented further analysis,

Dual HEN TIOUSE
of the sl

A study of loe drawings (1 tures 5 and b) revesls
that plan dimensions and overail height of o HL [NIEES]

sructures 4t mstallation A aresimidar, howerer, ey difter

+ak 10 the Tovation f the idgeling, the puch of rodf and tae

and the heght of ‘«'r'u.l] aections fron: and rl.lrk At Dual
WEN HOUSE T, e separation of Binear foorings and the
plavement of el st fed- s ated structures
ditters from that seen at

10 e referred g pane kews
‘
|

Factley A ; !

| cotangs for ffuai HENHUUSE Cindieare hatif prohubly
il b sty w0 Dl HENTIOUSE B 0f particuldr sigaiti-
vance :
mrier and termingl buldimgs on cech ond of ¢
HEA HOUSL s

1n the robagive size and Placemen’ of suspc trans:
various
scrures and thoir relaionship to the

- of (ctober P94

—

Internal “prano keys,,_ ot Figures Sand 7.
[ransmisnion towera for 3 probuble’ 15-ky eleirie
powerline and @ 110-ky electric powerline e e seen
approachiny eleciric powey transformer substations focated
approxmately 2 am northeast of Dual HENHUST E IR
). Presence of cables cantipt be determined. Consin
ety at the Larger sphstanon probably sl conini t
*Ihe powerhines will the e e st
sransmisston lines running between the Balkhash nt
the Sary-shagan Main Support liase. The probabic -k
line serves the town of Gulshaw
A probable Durled whter prpeline tohe power subes dions
{rom the water pumping stazion southy ¥
probubly staried kometnt betwetn
Buried electnic poserhines
arion area porwesy of the ite van be traced own s e
)

WINHOUSE A2

Wchew s

T TCURE 5 S1DE ECEYATION DIMENSIONS AHD ANGLES OF BORESIGHT AT HEN HOUSE & SSATC

~.
SECRET . CHESS RUFF

RDP78T05439A000500100036-0



Declassified in Part - Sanitized Copy Approved for Release 2012/06/01 : CIA-RDP78T05439A000500100036-0

P

TOP secm#r CHESS RUFF

1

i
DAL HEN HOUSE A TH-B0T OUM WEN WOUSE B FAT-0Y
CONTROL BUILOWG CONTR But
SARV-SHAGAY BTE 15 [EET I
"

o

QUKL HEN HOUSE €
CONTRL BUH DG,
SARY UGAN STE1

N

BTN

on tETTIn
faene IR ]
T omsecrion Gocty n s cowmace:

TOS-R400™ 63

an the controb building of Dual HLN HOUSL A, owerer,
image motton on the otherwise excellent K- phutography

preciudes postrive traceng boyond s

point. s buried powcrline probubly wntimues o i xal
HEN HOUSEL B. Prominent varth scars frons e ol fing

wraad approagh the contro) balding ar Dual HENHOU ST

and 10 one Uise a probable dircet imb evists bowon
st small triad butlding and 4 unstue op

structure attached 10 the rear of Dual HENHOUSE |oon

Balding (Note b igures 3and T ’

Figure & revests prominens and possibdy =igiidic 4n:
carth scars seen in the triad area ‘
Plus 3 color code indicating the dares when the cirh s its
were (imst detocted, mcluding s 1rs seen

1S geaphic shows Tt new french g T
0 the area of the triad Cnoded wart the vmstro
ton activiey on the Dual HEA HOUSI ansallations and
comnimucd,

Avatlable fl00rspace 10 supportareas more than doubicd

TOP SECRET CHESS RUFF

Jib rom 153,300
square feet 10 416,160 squarc feet). T should be noted that
the total avatlable floorspace at Sary-Shagan Site i suppor:
areas 45 now approximately similar 1o that which will b
available at the Angarsk Dual HEN HOUSE site. Note Fly
Hand 0.

Analysis of the larger-scale KH-7 phowgrapw |
eveals that the dark objects just west of
Dual HEN HOUSE A probably are -vehicles. O this dave
the arca contained 94 probable vehicles
|and an unknown number of smuller
suspect vehicles.. The number of suspect and probabl
~efiicles Increased when this group
was first seen at this location,|
Figure 10 deplcts the chranology of this incredse
The rear wglls of HEN HOUSE structures ot inszalla-
tion A are in aligoment with each other, with the rear of
their suspect transmiter’and terminal houses and with
the rear of both sets of transmitter and termingd houscs
at Dul HEN HOUSE B. [he rears of btk pano key
channels at Installation B appear 10 be n aligmnent wich
cach other and with the rear of their respective suspedt
transmitier and terminal houses. 1he fron sides of
HLN HOUSL structures at instatlation A are paraliel 10
the fromt rows of footings for HIN HOUSL structures at

roved for Release 2012/06/01 : CIA-RDP78T05439A000500100036-0
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w

ot

¥
Avuul! FLODR SPACE SQUARE FEEV

T

T

chass sosee btoen
2 A0 61 00 5, W9 64

it gs s Grtucton
1351

CoET

FIGURE 8. CHRONOLDGY AT TRIAD AREA AWD NORTH AND CENTRAL SUPPORT AREAS, SITE 13, SSATC.
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inatallation B, However, the froms tooilngs at ioatallation
13 are approximately 30 feet tar the rear of the front sides
of HEN HOUSLs ar Installation A, Rear footings of the
radar wiructures at Dual BEN HOUSE B are 88 fect behind
the piano key” channel at radar structure B-1 and 40 fect
at radar structure B- 2 See brgure 51 '
Ihe square, dark tone surrounding the triad installauon,
visible on earliest and most subsequent PROtORraphs of Site
13 suggests the possibility that & securlty fence possibly
temporary 1 00 one thne protected.the construciion act
: the triad,

OLENEGORSK ELECTRONICS SITE

Most recent of the Dual HEN HOUSL facilities 1o b
discovered is located on the Kola Peminsula 68-08-00N

TOP SECRET CHESS RUFF

033-54- 0L, approximately 1 am eant-northeast ol(lul-nr-
gorsk Aifichd and 5% nm_ south-southeast of Murmansk
Fagure 111, s g ibin was negated on \uguat 1962 photg-
raphy and ekt stgns of bunktruchion st were ohse ted
i the suppOrt arca in June 1ob L |

As seen mn Tigure T, the Dual HEA OO faclidy at
Glencgorsh ditfers frog the orhers it the mdividul
The prib-
ars o he Tomg 1 of
cach structure - are 296 gnd 26 degrees, and form an ang
of 30 degrees. o H
[hese aimuths conp e 4 cor restomal azimuhs pro-

HEN HOUSE - vpe amienfins are potan aligamen:
able boresight azimuhs perpend

Viously reported and reskit from a retinement of ephemerad
data for Mission mm:: Jdune 1904y xubsequent 1o the
publicazion of NEIC R-855.64. Accomplishmen® of better

qualtey phorography may cosult 10 further adstmen: of 21

' oo
- AVAILABLE FLOORSPACE (SQUAR FLET)
Tim Aurs

nan W

b}

DTN LPPORT MEA

Lun

l <=.
’--
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H

muths, providedall critical cphemeral pprameiers are avatl-
able.

ANGARSK DUAL HEN HOUSE RADAR SITE

Vate 18 December 1964, an unusuid undoiticd Gl
wax discovered under consiry i near e Ranks ot e
Belaya River, approximazely 35 ar northwest of Angarsh
and 17 oam south-southeast of Chtremkhovo, ar
11-15E. Corrdlation of this aciiviy wieh Instu
St 1Y SSATC, was immediately e<tablished.

Amalvtis of previous mw\\;y.u‘}m of the
that L seqrembes 162 coverage probably e
However, partial-cloud cover of
precludes osinve eg:
carlier photographic coverage Also Prevents psiive negs

A i3 now upport Arca S
wn on that date., oo qualicy ot
fon. | Probably the first indica1on of construon w vy
Kas phorographed

was poor, howeser, tnitial ¢

[ 1he phoro qualiey
aring and suspect carly con-
SIPUCHON VI In Support Area 2 could he detecied

Ihe 1
“resdled from good-quality KEYHOLE coverag

This phorography revedied that constrection of 1ual

HENHOUSE Installation A had progressed toprobably carly

postiive conflrmagion of construction activity

stages of superstructure erection b the contrdl building,

Ifnaukr 9. SOUTH SUPPORT AREA AT SITE 13, SSATC

roved for Release 2012/06/01 : Cl
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FIGURE 10. CHRONOLOGY OF VENICLES NEAR DUAL HEN HOUSF &, SITE
1BSATC ‘
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FIGURE 11 OLENEGORSK DUAL HEN HOUSE RADAR SITE.
- £

. Ll

TOP SECRET CHESS RUFF

Declassified in Pal iti oved for Release 2012/06/01 : CIA-RDP78T05439A00050010003



Declassified in Part - Sanitized Copy Approved for Release 2012/06/01 : CIA-RDP78T05439A000500100036-0

TOP SECRET CHESS RUFF

|

T A

FIGURE 12. ANGARSK DAL HEN MOL'SF RADAR SITE
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A foudation excavations along the entire length of both

antenna slructures, AU this time there was 1o evidence of
constrdetion or clearing activity for Dual HEN HOUSY
Instatlations B, C, or [\ :
Ihe progress of construction|
16 docemenied by Previously published reports. B, Y
Photdgraphic coveragd
o with the N7 system, rosulting in relatlvely large- scale
protography yFigure 12n ‘Though light conditions during e

bas accomplish

satelline pass over Angarsk were less than opimum, the
larger photo scale has permittedafar more detatled analysis
than was previously possible.  To provide for consisten:
annozgtions shoold additional facilities be constructed, the
Area & SIgnation s¥stem used in Previous reports is changed
o permi;_alphaberical dextgnation of the Lual HLN HOLSL
installations and numerical desiKDaUoD of SUROTt arcas, s
shown 19 Figure L. The sequenceol designation with, where
possible, follow the chronological development of faciliies,
The Angarsk Dual HEN TOUSE Radar Site
ccuptes. approximately 3,000 acres of flood plain tn a bend
of the Bulaya River (ktgure 12 1t consists of o fenced
operations-arca 0% containing 4 Dual HEN HOUSE radar
installations under constructton, with 3 closely grouped
support dreas about 1 nm 1o the northeast (¢igure 13)
P'hotogriphy of Jrevealed a 2,130- by 200-foot
area had been cleared for the fourth [ual HEN HOUSE
installation. ;% : B
the only CUltural features vistble at this site prior 1o
commencement of constructlon activity were a few probable
dwellings along the rlver and a serles of stralght earth scars.
Lhese scars, consiuting mostly of suspuct survey lines, form

o geld patiern In an arca covered with medium 1o sparse ©

Vegetation,
ortented north youth, spaced approximately |00 meters
apart, and intersected by castywest oriented paraiel lines
approvimately 2,000 méiers apart,  Three straight, non-
paraltel, unidentificd carth scars cross the area southwe:
of the site. Ihese more prominent hines are generally
~ oriented northeast southwest:
15 not possible (0 negate these earth scars, nor s
1 possible to establish any relationship 10 the Duat HIN
HOUSE facities, other than their geographic proxiniicy and
the orientazion of the grid with reference to true north,
Ihe northwestertof the 3 more prominent scars runs

TOP SECRET CHESS RUFF

through the arca now occuplad by 1he dperations arca, and
more specifically by the control burldngof Dual LN TRUSE
A, Ihe latter 1s gssibly coincidental

Communicasions, The tialiey s kerved by a possibly
s tand )

e opra

gravet-surtaed rid Which cnwrs Sgpport As
from the souh, Menturns foth sowhurs: ouard
foms arca. Iherc kas RO Ghor PR aEess o
Gl From g v support atea
e roud TEade Sou TR T which omned s Mishelesba
on the wes

Maltsand Faviurhaonthe gass Thedasier swa

communitics are sorved By hardestacdd road and @
double-teacked rutlrand which conpeds drhutek, Anagareh,
and Cher e nkhove wish pomnts 1o the norhaest andoast. The
airfield possibly serving this st woud by bl Aurticl,
4 media bomber s, B MO 200N e dapproti-
mately 10oam o the cast. Note bigurg 12

l_l‘h‘n’ Thegeneral arca is Jefended by Cherembhovo
SAM Site BIR-2, Iocaed approvmarcy & an: southwest of
the Dual HEN HOCST factliy, by Chrenikbova SAM Site
CI0-2, located approxiniately 12 om porth-noriheast of
Belaya Arrfield, and che northwesic]
Trkutsk; Angarsk SAM dufense omples

ctn NAN Sites in che

Vtlities. 1o parallel carth mim, which ¢nter the
area from the west, arc possthle cfidence of power and
telephone Dines serving the support ajeas during the varly
construction period,  Somuiime

Ihe grid pattern is formed by parallel lines |

fonstruction work, began on an clectric
powcr substation In an arca approxisately 0 by 220 feet
Jocated between the operations area‘and Support Area 2.
Iuring the same period, work heganon 4 water freaimon
plant located hetween the power substlon and Support At

2. Concurrent withthis activity, a trenghwas dug for 4 pipe

line from the Bulaya Ruver 1o the whier treamen plant
buring the period

vegdtation was cleared trom oa Lo foor-wide sirap,
forming 4 power trace leading southard vward theelectric
poser substation from an arca northobsuppor: Area & Fhe
power substation wag still i very nrlL Stges of ConsIruc-

tlon, with no evidenceof structures visthle  Initial construc -

tion on a prohuble ‘ plant was alvo initated

during this period.

A
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Prowography [ owadedwon
“truction progress onallunteics. intheclccrn power sube
L0 gy, tings far possibiy Jszpown, Ephasg fow
coltage Tanstorers were nder comatzi on ail ol
Daring comeructaon ana 13- by 6o subaaon con®ol
funank Bad 70 AU R ST LT A e
o B bl
vm T apr e aprotable
materal measering 2o W B0 e s sl dlappronr

oc motthcast of e e ation won g g e

S
4L UG fr el TTIC PR UE T TARRMISSION AT
for 2 probeble Li-xs poaceiimes il ey, Gphase coh
Suters v be seen alomg he power T Cveading norh
frond he subsiaian Photograpiy roled
contipling work on Che poweriine, Wi powe
toned foutings newly Lenniticd norhcast of e Bliva fiver
fhe power race 18 hus belng exiended iowardthe eleciritied
rarirond near the cown of Mikhavlovka i igere 12)

W profable sewage treament fant s beingconstrucid
north of Support Area §and downstream from the water
It consists of 2 carth-cmbabked, {8-foot di-
imeier, probuble digesters and a sewage treaiment and

imake poine

Pumping starion URder construction.
he wewer pipeline from Hie séwage frcamen
phant was exended o suppart Area 2andto the Belaya River.
Ntk fgure 14,
Ihe water treatinent plant, consisung,
four single-story, flat-roofed bullding and (wo 45-foot -
amejer semburied presedimentation basing, will be fed by a
buripd water pipeline from the BelBa River. Photography
(bigure 1) revedls the ctreutar basins
have prohably been cosered.
pipeline ¢nds a2 a ship-off stape north of Support Arva 2
I |2 suspecied that infiltration galleries are betmg con-

Lhe Intake end of the water

serikied at that point,

1 rom the water Treatment plang, water ppeline irenches
Teac] along the access road toward the operations afea and
:m«.lrd Support Area 2. A pumberof renchies for water and

sowdr prpelines canbe seen inadupport Area 2. Frobable pipe

sccons can be seen strungalong the side of the access road
betdeen support Arca 2 and Support Area 3, probably pre-’

luminary 1o trench digaing,
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Motor J'ool. e motor pool area containa a 0]
foot single-story probably shop-type garage and 4 smaller
possible siorage bulldings. Jhe poswible storuge buildings ©

* have a otal of 12,440 gquare feetof floorspace. |

]—‘mc motor pool coniained § possible tank semurailers,
16 possible van semitralers, 12 posisible carga trucks, 27
probable dump trucks, 40 probable vehicles, 10 possible
sehicles, and 10suapect vehicles for atotalof 123 vehicles
The possible 1ank semitrallers and most of the possible van
semitrailers were parked closely together i the western
corner of the motor pool. {’hotography]
revealed an expansion of approximately 15 percent 1o the
northern «ide of the motor pool area (Figure 14).

Ihe Operations_Area. The operitions area occupies
approximately a 400-acre trlangular area | am southwest
of Support Area 3. Photography revealed
the arca was bounded on the north, west, and possibly the
cast, by a double sccurity fence. Photography

confirmed the presence of a securdty fence around the
entire on-raxl'ona arca. -learance between the westernside
of Dual HEN HOUSE. Installations A and B, and the security
fence.to the westvarien between 300and 00 feet. A possibly
gravel surfaced road connects the operations arca with the
support arcas to the northeast.

Located within the operations (l(('nl:l\kuru
3 Dual HLN HOUSL radar+antenna structures in varlous
stages of construction (Figure 15). Dual HEN HOUSE A
was the ‘most complete of the 3, while inatallation C was
least advanced. {ual HEN HOUSL A occupies the Routhern-
most corner of the triangular area, with thelong axis of the
mructure orlented 350 and 170degrees. Dual HEN HOUSE: B,
at an carlier stage of construction, i located north of Dual
HEN HOUSE A, with thefr controt buildings approximately
2,400 foet apart. Ihe long axes of Dual HEN HOUSE: In-
stallations A and B are parallel and separated by 320 fect,
Ihetr control bulldings are similarly orlented. Dual HEN
JHOUSE ¢ control building is Tocated approximately 1,800
feer izt of Dual HEN HOUSL B control butlding, and
approximately 3,100 feet north-northeast of the Dual HEN
HOUSE: A control building, .

A clearing for a probable fourth Dual HLN HOUSL
installation, parallel 1o Dual HLN HOUSE C, was revealed
by “photography accomplished Figures
14 and 16). FIGURE 14, ANGARSK DUAL HEN HOUSE RADAR §/TE

TOP SECRET CHESS RUFF
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. Photographyl—— Trlkwre 17 Jrevealed
continued progress In \he operations area (note line drawing,
Figure 1K), with excavatlon activity visible ip the space for
Installewen D.-

I .
{ual HEN HOUSE A Ihin installation Consists of 2 .

11 & HOUSL-type radar wivuctures under construction, 1

< on cach side of a massive control building. The 2HIN
HUUSE antenna structures are heing constructed along, the
same longitudinal axis, %ith the mass of the control bullding -
Jocated vast of the line. | Dual HEN
HOUSE A measured 2,295 feet fromendtoend.  Photography
revealed the probable addition of a small

structure to thenorth endof HENHOUSE A-1. B the dimeds
«tons of this addstion are similar (* jtothose of the structure

off the south end of HEN HUUSE A-2, the total length of the -

© Duat HEN HOUSL will be approximately 2,340 fect.
Photography [ conftrmed that suspect
Lransmitier and terminal housew‘are atiached o each HEN
HOUSL. structure at Dual HEN HOUSE A, Lpe rear sides
of these’ small houses probably are aligned YA the rear of
he atiached HLX 110USE antenna struciures. \__
Ihe flat-roofed control building probably (s const
of relnforced concrete (FIgures 15, 19, and-20). I conslsts
" o 4 25-foot-high central sectian measuringl
wings on the north, south, and west, and 2

probable 10-foot-high wings on the.cast. Ihé north and -
south wings measurc 140 by 40 feet, thewest wing______

[~ Jand cach of the 2 probable wings on the cast measure
25 by 20 feet.  Ihé entire control bullding is located cast
of %-line connecting the western sides of the 2 HEN HOUSL
antenna structures, .

Ihe concrol bullding, which has approximately 44,000
cquare feet of roof arca, did not appear complete
¥ inishing work on the roof appeared (o be in
Progpakath a suspect_asphalt plant ift gperation on the
cast side of the building, Building material, pipe sections
and 5 prohubie vehicles could be scen’ In the area
Phiotography does not permit
confirmation of construction staws, though the building
ippears complete.
I"hotography| revealed no changes
1o the contral building however the trench from the control
RTTET—— e 18 e the gromd
reein of R Mo T002 ant permit & rennungful
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butlding had been exiended 1o the clearedarea for Dual

HEN HOUSL D (Note Flgure 17
1IN HOUSL, Radar Amenma Structure A+,  415- by
tructurc, located orth of the control building, has
T Tong sides parallel o the castern and western sides of
the- conrol building,
was separated from the main control building seceion by
¥5 feut (Hgure 19). Photography
the possible addition of a smal) structure (uspect trans-
inttter house) between the LN HOUSL antenna structare
and the concrol bullding, [he westernsideof the HEN HOUSE
Antenna structure I8 approximately 40 feet forward of the
control bullding.

its southern end

reveals

Pravarn
Lo LowTe
(Rt PN

rontmes
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© It ks wuspected that the structure on the lett side of 4

»
HENHOUSL radar antennd structure is a transmitter house,

while the structure on the right side is a ternunal housce,

Jbotogrammetric analysis

overagd
has confirmed that the pitch of the trusses is nnl‘-lmlh{\“

withthe greatest angle of puteh beingon the side facing west

Mensuration indicates that the skant hetght of the wesierds
side of cach truss 18 and the slant hoght of thi
castern sidd ol margins of 1705 on ey
leulations are up 10 a maximum of plus 18 fect for

western slope and down toa muaxinum of minus 15 teet fof
the castern slope. Should the maximum possible crror W

v
applied 10 vach sid, the pidgctine woukdsull e iz wey
{

FIGURE 17. ANGARSK DUAL HEN HOUSE RADAR SITE, SHOWING CONSTRUCTION PROGRE S5,
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|
of the central longitudtpal a8 ot this siruciure. Photo
quatity and avatlable oty m.nzn did oo e ot ion
e angles of clovaaon of the

of the structure hengh for

preheyd oot Heweve ) he vedgeling appears b over 4
line fpared approxima 1y cwosthirds the distance of e
butlding width, and wesif of e central il anis
the < ructure agure

Lhe ridge of the BEN HUUST orucure appoass o b
approvimaicly L3 me ‘ higher than e saod of the conrol
bu:ldipg. ,

spprovimaiely b fec apa

ied #Horusses,
cricted e Ot
W miquctut e dengt, wich protabiy 2 rees sl o

he \n.wd Jagure 196 00 27 Apeid fued,
roating matcrial covered approavimarcih L8 srucural bav
east of the ridgeline, as fhownin bguros v and M08 dark
ST Lol B seen tHrough the TS, Tuningmos of
the Jengeh of the strucfure and docared paralicl o and
approxmmarely 23 feer fifm the east s of Mo structur
Lovation o the stration Jshoxnin Figure 2L Photography
reveafs that the roof probably has been

covered and that & small tructure (suspect tertminal house

probably hi been added fo the orthendof the HEN HOUSE.
Phorography
fromt vertical secuon 6 HEN HOUST

rovealed that the
AL probably 1
higher “than the veriical tront section of A thus the
boresight angle of elevjition of tho antenna fac
1OUSL A-1 probably is| greater thin the boressgd angle
of clckation at HEN HOYSE Az2 1 correlaes with the
mensuration ertormed fon Dual HEN HOUSL A at Sary-
shagan Sue 1. Norte tjgure 6. Three different tonesof
gray coutd be sven in dhe vertical wall below the face at
HEN HOUS AL Twar tones of gray could be seen on-the
inclined face of HLN BOUSL A-2 (See Higure 16, This
tonal difference indicarod that construction wark probably

continpes at this installaryen,
b she tootings for 1IN HOUSL Radar

Anepna Structure A-2, lheated south of the comrol berlding,
indicated 1t would be simflar insizeroantenna structere A-L
t0 the north, Dimensiohs and locations of fooring with ref
crenci 10 the control bullding are showninthe rectfie § i
drawing in bigure 14, A 45-foot walf for 2 suspect trans-
mutter house s Jocdied just of the south end of the footings
at HEROHTRSE A+ 2. It probably will be stimilar to siructurnd

RDP78T05439A000500100036-0
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[ . .
which appear off cavh end of l-nlx?m NHUUSE Sructutes st
Dual HENTOUSE A SanyShaghn sere Ty firce roggnle

totumront sanat Rl poasiblc v anations, Wi s ueden st ot

CEprered sy, werc Tovand it S o
fefandation and the conevl l-mmt;.m 2T e N
Vipures 19 dnd 20, Eie ot af tese 1gaares corre
SO0 R Lo ation of 4 s ana e &
T6arcd Bereen the HEN Bt st cre gnd e conrol
Bjiding ot Dagal HENHODSE A S-S sse 1T Praweg
R eveals e prsitle okt ot
suspect ternanal house hetwees BIEN TOL ST 400 and the
SRR convol hulding f .
i Wittan the nater rew ot coffae "’x(w-\L and paralied
SRR e ot peaible fevines A Bting Sl
arramged w4t e m.‘f\p\m" sppremareh 48
foel apart. 10 ner o of posaifl ooty o
ntered bat s pprimemael Slmw e emay
T of column fctings - : .
Interaall suspect feed-aksopnted veatires  prane
Kk 1, roschly grRd-shapd o nd ofher & ek,
cap b sees along the Jengih e wt et Jhose are
stidwn in 1o lime drawing on Pigure 9. Proograpty of
reveated that the xiperstrture fud bheen
f{'p« ted and 2t probuably some [v-vw‘,g madrial wis bemg
apphed. o
Photography revealed that appron-
T omels 0 pervent of the HES JIO0N 42 face s black
D B Dujt S HOLN R, Docated

s ongrth ol Dual HEN HOUSE A 1w an earher stage of

s chastruction. 1 dmsisted af 4 cle st
L rauind . A¥ea approvimately 2,400 by A0 QoL in the center of

witich 1 control building was i carli stagek of Jemst e, -
.\ large amount of construgtion materiil wis <t ke
inithe arca west of the contral futding ond 1 the Cle it
afea to the south L igure 150 Bimisl exenanon
had commenced 1 the saghers end of e cleired ire
south of the comrol building,  Phcripta

reveals excavanon and possible fntings for bott
HES HOUSE structures and constan fion progress on © o

contral barlding G . .

Photogrypi [mc g farster
. construction pfagress. Puno keve  could ¥ defested
FIGURE- 18: ANGARSK DUAL MEN HOUSE RADAR SITE OPERATIONS AﬂEA,‘ teoee inside the footings far HEN HOUSE H-2, and possible

.

TOP SECRET CHESS RUFF .

oved for Release 2012/06/01 : CIA-RDP78T05439A000500100036-0



footings for “piano key channels” could be detected (nside
footings for HEN HOUSE B-1,  Poasible footings fof a
suspect trangmitter house off the acuthern end of B:2
appeared I approximate 1l!gnmem with the footings. for
the internal “plano key channel”,

The control bullding 4t Dual HI'X HOUSE B 18 orfented
ina manner similar to_that of the™P0at NTN HOUSE A
conttot bullding, and probably’ will have asimitar configiira-
tion, [ |the walls af the weat and south
wings were being erect@ and 4 small portion of the roof

o . B b JEERIPEEN

section of ta roof in place while a sectlon,
nexiceably lower than the roof, protruded as shown In I'tgure
2. .
Flgure 22 shows the appearance of the control bullding
atBof .

Although phitography
the ‘emall and narrow west wing, It reveals that guper-
slructure and roof on the north and south wing have heen

does not resolve

erected and that construction on the large central section *
“ is progresaing.

on the south wing was in place.| west
wing appeared to be divided internally by 2 walls. Note
bure 2.,

The extreme. ends of the ‘narrow west wing were
efther covered by a S-foot wide strip of roofing, or the

wails at this peint are 5 feet thick,|
the south .wing of the controt hmmm;’—‘

- - .

- Lareas for both HEN HOUSE
structures at B were cleared and fnitdal excavation activity
wag visible south of the control bullding construction.
Photography ‘reveals excavation and
possible footings at both HEN HOUSE B sites.

Dual HENHOUSE €. This Installation 18 least advanced

.
B e
s

KEYMOUSE AY

BASED ON MSN 001 71 APR 84

;_‘4

HEN HOUE A |

FIGURE 19. DUAL HEN HOUSE A, ANGARSK.
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B the 3 Dl HEN HOUST omallations bing conmtructed
R’l the opetftions ared
foctings for] the control Imnldlv‘f werg 10 plice and stacks
')l u"\lrr\vrihm materials weret

voncrete

Ving on B ground in the

wlemity Tigure 180 Ihe pattern formed by the control

building foetins strongly fhggest that the cont el buthd
ang for Dual HENTRESE C wilk fuse e game dime
S
lf:(K Py
overage, whict revedled the superstractoe of the

narrow, probabhy m-: wpng and e e

wings being erected .

uranon as the contdol buldind w0 thl

e Ldeared area on et pide of e v ol balting
onstruction w kuttoesth Lgge 1 acbmmadee VS
HOUST -tvpe radar antenna strutures, Lowever, e of
there war noTRign of e nation s
I the <leared area.
Vealed thar. excavation for the HEN HOLSE
yad begun
Y Fhure 2 reveads the eppurmn of the control
N“Mlﬂ) at Dual HENTRR SEC
The distance hetween footings for i NTHESE O]
and €-2 and the Iocation of poasble focigs for prann
Bev' channels at -2, suggesth that Dual TN HOUSE €
METEN HOUSE

ooy i e

frwnd inone

probably will be more nearly gtmilar o
) than it will be to Duat HEN HOUSE AL

HEX_HUSE D Ve apptourhael 2,20 by

foot clearing for prohable nsl HEN HOCSE
ocated mouth of Dual 1IN TS ¢
AN HOUSE 'Y, The long axig of thin clearing 8 paratlel
to the lang axis of Dual WX HOCSE ¢

df thas cley ring ves the ennge eperations"are 4 dousble

Do

and east of Dual
e appeazance

¥ or cheveds configuranon.s ke

7 tuter Sirwnres and Stk e per :

ol fefindations contning
Tootings for unidentificd strucures were Tocated 10 the
APProvImAte cemter of The (PETAIONS 1rea See 1t
fions b through 9, Flgure 150, 4 standpipe with & capiin
of approximately 183,000 1.5, gatlns was séen st aest
of the control Hogse construction at Deal HEN HOESE

however, there was a0 evidence of connecting pipelines

\—mmm—‘—\ revealed eant s, ars

rnnmc\mp“v( I.mf'hl huildgogs at Dua) N HOUSE 73

This was partially confirmed [ ]
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|
and C and poaribly the standpipe Jocated just west of the
Ioal 11N HOUST € cobtrol buildings.  Earth acars alao
connect the control bullding at Dual HEN HOUSE A and
conatruction activiry located hetween the control house
nd the center of the cleared strip for Puat HEN HOUSE .
Thie construction activit
consists of a cleared area measuring approtimately 190
150 fee and contaming FrobaFE Taotings and ‘some
superstructurc. ¥ igure 23 shows the appearance of super-
stgucture visible ’
\pprovimately mimilar construction activity’ algo new
15 1ocated halfway heiween the cantrol
butkding of Dual HEN HOUST R and Dl HEN HOUSE €,

and adjacent 1o the connecting earth 8ar.

TOP SECRET CHESS RUFF |

Phoogriph___ [revealed that the
probablé trench from Dual HIN HOUSE A cantral buthding
had been extended to the areaof Dual HEN HOUSE D excava-
tion sctiviiies 11 ipurea 1 and 1K),

The appronimate diatance between the center of the *
contrel butlding at Dual HEN HOUSE \ and the center of
the cleared area-for probable Dual HIN HOUSE Dis
1,060 feet. The corresponding distance between the gpntrol
butldings at Dual HEN HOUSEs B oand € i 1LROO feet.

Ihe Support Areas.  Figure 13 shows the relationsiip
of suppott arcas 18 mc..wm;mni.airc.x and Frgure 4 is
a line drawing of all 3 supporgtareas with Information
regarding floorspace and conspriction progress.

{he bulldings in Suppdrt Area I, Support \rea 3,
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ind the wefitern hall of Suppart \res 2 appear 16 be wardea,
temporan-tvpe harfacks and asenciated builting T
effort haj been made to vonsteat "'.. et s
Support Ll R e
hough (AR At e 1Ak
ing area.has been primanh byt s
vetneles pobably Lave been i fese v
InteMIve (IRSETCHON TR b
and southeastern end of Sapport e,
O

Yrea 1 oor o the w

e
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i wae b

the ared ey
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evond, dnd 4 possible tard were
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on Tine drawings n b igares 13 ] 24
which weke either complete o ad wal
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R
ek e
s o
aresent il
Mot pla e
il ot o
fr stiges of con
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filled inj represent huildings eartid
atructiony some with oahe foings i i
buildings) i the central and souleastsn Sl of Support
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FIGURE 7%»3” ELEVATION OF HEN HOUSE A.1. ANCAR'K
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DUAL NEX WOUSE B
CONTAOL BUILDAG.

CONSTAVCTION OETARL UAL Wb WU €

CONTROL B DG,
CONSTRICTION DETAK S

' MCTIONS NOT ROOFED

FIGURE 22. CONTROL BUILDINGS AT DUAL HEN HOUSES B AND C, ANGARSK. Construction progress.
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construction matertals, and_approvimately
could be seen In the ared

tion activity continuer on and near. most of them. Trenches,
20 vehicles
Photography

‘rtvesln progress in Support Area 2.
Superstructure -[8.now vistble on the steamplant, 2 adjacent
sructures and an additional multistory permancnt prohable
quartera tn the_southeastern end of Support Arew 2.

Protography evealed that approxi-
mateh 6 butldings in Support \rea 2, whichwere previousty
In early stage of construction, now appear externally
complete. - They include the steamplant and | of the multl-
story probable quarters. Sue racructure onthe caste rmost
multistory grobable quarters is now heing erected. Some
of the trench for the water pipeline has been backfllled and
4 security fence can be detected around the electric power
transformer substation. :

The following figures reveal the probable personncl
‘.:umpllmenl ot the \ngarsk Dual Hl“\' HOUSE Radar Skee. It
wak assumed” the uncompleted .\pmmem type bulldings
would have the same capaclty as those completed:

Poraonnel v orodated

Wiy ]
T T i v
{16,100
R

Hurrau ks

At onts
PR

Frobubies » iieun i commadation

Prohable mussmun aceumiodatin

These flgure need not necessarlly represent a true
picture of the tofAl number of operational and support
personnel at the”"site lnllnwmg Ite completion, Itis
possible that many of the barracks-type quaters were
Joittally erected to house construction personncl, and may
be dismantled oe used-for other purposes following comple-

~tion of the profect.

P =
Azimuths of Propagation

Analysis of correlatlons between the configuration and
«ize of Angarsk HEN IOUSE A-1 iSeé Figures 19, 20, and
21y and the prosotype HEN HOUSE ot Sary-Shagan Radar
Site 1 permitted idemification of the west side of Angarsk
MEN UOUSE A-1 as probably the antenna face side.

TOP SECRET CHESS RUFF| |

Initial analysis of the Gxtngs at Angarsk Hi N HOUSE

A2 rexulted in a hypothests that the Internad foctings might
~_be located directly under the radgeline of the N HOESE
structure,  1his suggested that the antenna face on HEX
HOUSE
seemed 1o be further

A-2 might fac¢ 1o the east, Lhoggh this suppostion

orted by the I om-alignment
of excavations see there were
- conslderations which Jid not support hypedtients
Further analvsts of the \ngarsk KH-" coverage of

‘rc\vxlmi a dark striaton along the lenf?
“of and probably inside HEN HOUSE -1

approximately the same distance from the east side of the

It wax focated

structure as the distance separating the 2 SASICTNINOST FoWS
of footings at HE N HOUSE L2 Uhs strianon corresponds
to the internd fookings at \-2,
imernal footings at HEN HOUSE
1411 under the ridgeline.
An Important comsideration ts musking.
PEN HOUSL A-2 were to propagate In ancagterly direction,
Tual HEN HOUSE C would cause interference. Furthermore,
it similar construction at allother Dual 1 NHOUSER were to
(nllnw it scems that serious mmhm problems would
probably be evperienced there as well.
If both antenna faces at Angarsk uoal HEN HOtst i
_were on_the west_glde of their respective structures,
\ssuming that this

it would follow that the
-2 need not necessarily

It Angarsk

there would be no masking problem.
will indeed be the method of construction, other Angarsk
Installations were examined to determine possible correli-
tions, assuming thelr congtruction pattern would be similar
1 Installation A, This examinarion revealed that it would
be reasonable to expect thar both HEN HOUSIT antennas
Wn\l]d be on the game alde andhave their borestght azimuths
in parallel plangs.

The face side of HEN HOUSE structures probably can
be predicted by noting the position of the contol house with
reference to a line Joining the 2 HEN THOUSE structures.
Thus, 1fthe face of eachantenna at Angarsk Dual HEN HOUSE
A is on the west side, the entire control huilding would he
1o the rear of all propagating surfaces, If the same concept
of construction is being followed ar Sarv-Shagan She 13
{and it Is at Dual HE NHOU sl A.as revealed by photography

one can postulate that Ial
JEN HOUSES at Angarsk will have their antenna faces on
corresponding sides, having similar boresight azimuths in

TOP SECRET CHESS RUFF |
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FIGURE 24 ANGARSK DUAL HEN MOUSE RADAR SITE SUPPORT AREA,

TOP SECRET CHESS RUFF [ |

Declassified in Pal iti oved for Release 2012/06/01 : CIA-RDP78T05439A00050010003



- I . -5

. TOP.SECRET CHESS RUFF:|

Dual HEN HOUSE lvof;uiliw, this map also shows the
boresight arimuth from the prototype HIN HOUSE at Sary-
Shagan Radar Site ) and the posible azimuth from the
\hecow [0G HOUSE possibie phased-array radar, assuming
that bath o the IXG HOUSE will “contain radar

antennas,

taces

Thoagh these azimuthe have been computed to an
most of them are only prohable
azimarhs sl phorographic of ather gvidence can confirm
the location of e.ach antennaface . Conseguently, for reaearch
purposes. a Nist o peographlc coordinates along each
concetvable azmuth from the HEN HOUSL structures
1 attached an ables | through 12, pages 31 to 35, These
geographic coordinates have been computer-determined at
regular iervals along each of the listed azimuths, for a
distance of approtimately 8,000 nm {rom the given in-
stallation.

Geegraphic conrdinates alme both boresight azimutha
from the 1XIG HOUSE alaohave been computer -etermined
nd arc (icleddd an Tablen 14 and 1S, The computer-
produced coardinaten were checked by gulving reverse
problems,  Additlonal computer checks determined ati-

Dual HEN HOUSE Radar Site.-
(@) Olencgorsk TN HOUSF 3:2 In orlented to place
\ta possible back azimuth through Sary-Shagan Site 13

It we hipothesize that the above probabiliues are
indeed fact, then onc of the follrwing conclusions could
te accepled as correct

LI The Soviets surveved these installatons accurately,
to have the boresight azimuths Line up a8 quggested 10 the
previously stated probabilities and the azimuths computed
for Figure 26 have a slightly higher maryin of error than
_supposed. '

T 21 T azimuths computed for | tgare 6 arc srcurate
T indtheSaviets did nat sursev these In-
stallations accurqtely assuming an Intent to have boresight
aziniuths Line up a8 Bagyested above).
13y The azimuths computed for Figure 26 arcaccurate
ithe Soviets surveved thelr matallations
accurately, and the proximity of boresight.azimuths 1o the
listed installations ts simply cosncidental implying no inten=
1ion to’line up the boreatght azimuths exactly with the glven
Installations).
) The azimuths compiled for Flgure 26 are accurate

muthe, given the previously computed

A muudy of 1igure 26 reveals that boresight azimuhs
(and some back azimuthe) go near or throughcertain related
snatallations.  For example, the batesight azimuth from
Angarsk Dol 111N HOUSL & and 1 pasacs very cloag o
Sary-Shagan and that from Sary-Shagan Dual HEN THOUSE.C
passcs close to Angarsk. Consequently, a second computer
analysis was initiated 10 determine the exact distances and
azimuths between possbly related points. Table 16 shove
the result of thia computer analvsis.

A sty of these azimuths shows that there Is a high
degree of probability that:

1 ngarsk Dual TEN TOUSES A and B are oriented
1o place theit probable boresight azimuth through Sary=
Shagan Se 13,

2 Sarv-Shagan Dual BN HOUSEs A and B are
otented 1o place their possible boresight azimuths through
Iyuratam Missile Test Center.

3 Sarv-Shagan Dual HEN HOUSE C 1 oriented to
place s poasible boreslght azimuth through the Angarsk

roved for Release 2012/06/01 : Cl

the Soviets surveved the installattons

. accurately, 1o have the borcaight azimuths line up approxi-

mately o suggested In the above stated probabilities (imply -
ing no tntention to have pinpolnted accuracy).

Of the 4 posaible conclusions lsted, the first and
the fourth appear to be the most reasonable,

DISCUSSION
Type of Rador

It 1 generally believed that the HENHOUSE structures
house some tvpe of phased-array radar, As the reault of
one hypothesis, it {8 suspected that of the small structures
attached to the end of a MualHENHOUSE serves as 2 trans-
miter house and the other as a terminal house. ltis
possible that such an arrangement would be compatible with
a trequency-scanned phased-array radar.
Another hypothesis concludes that the bulk of the
HEN HOUSE structure behind the face supgests the use of
an array of lenses Inthe antenna face, with the feed elements

Decl
assified in Part - Sanitized Copy Approved for Release 2012/06/01 : CIA-RDP78T05439A000500100036-0

mounted nternahy 4 given distance betind cach of the
lens paneln.  The interpal foxeinga and wuspect internl
foed-ansoctated Kiructurdl o prano kevs teeenat the various
HIS HOUSE s under condtruction mast be stadied Carefally

by antenna engincers Kagure ST Pkl are ot
Laken to note the correldjion hetween e A1ze, apasing and
powilions of the  prano bevsand the size
the relatively small buildings onecendoft NURNTE
atructures.  Turther chrrelation o horesig o]
elevation will be most mpartant )
Ihe appearance of ‘this el conssTie e
various TE N HOUST & semewhat resembles 2 appeardty «
of suxpect feed- assoclatad Structares whiet were roveafed
n front of the northern WEN ReR ] amenma S
Radar Site Sumber 2ot DA N pte
| See Figare Iwhi e il
Jmpression of the Py Kev -1pe 81T IR X
S ROUST antenna 3
west. It 16 nox possible Joconfirm whet gy thieke £17
il are tocaed i front of the FEN EITE
Jowever, fome of the beyt and most recent k-4 phsosr o'
N ROOST has nex yet been covered by larse-sole B
photography) reveals - faint ight-toned strurion i oo
of the HEN ROOST anthina, muggeating e possibili e 4
some portion of these sjructures atll remarns 1 igpure 2y
JALINT photography of the 11N KOONT was o

) the ground ¢

compute the angles shiwn in | igure .
measured o current, good-quallry KI1-4 photography.

The size of thejorigingl panels at Sary-Shajan's
prototype HEN sy
according 10 analvais|of 1ALENT photography of 3pcil
1960, Photograph reveated that pospibly
larger panels were hetng inatalled 1 tgure 1,0 Beghase
of the limitations Lm e by relartvely poor ground rekolu-
tlon¥he dimenstons shiwn must betonsidered approsiate

wan approtimately 40 by 20 fect,

only.
acparate pancls would at first uggest that the disfance
between panels must be‘between 10 and 20fect, the prefuble
Howprer,

The fact that l1 space can be detected betieen b

range of ground resolution for this coverage.
linearits iconsidering]a probable panel lengtt of 43 fcer:

“would make it possible 1o detect a Amaller scpashtion

The numerical coeftickent I this relationshup is not shown
Though the confidence In panct Witk measurements Is
relativelv Jow, it is nevertheless interesting fo nete the

ToP SECRET CHESS RUFF| | .
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FIGURE 25, SSATC S/TE 13,
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“metric syatem measurement&-derived. [ater photography

permitting more detatled analysis revealed the entire face
s black; however, Individual panels could ek be detected.
Ihis suggests | of 3 possibilities -

1 Wider panels were installey, with ditance between
panela too umall for photo resoluegys .

20 Wider panels were instalked with no space between
panls, ;

3 The entire face'was covered by a continuous sheet

of dark material,

Size ond Configuration of HEN HOUSE
Structures

A studv of line drawings and dimensions reveals that
probably at least 2 different modifications of the Dual HEX
1HOUSE dnatallations are being constructed, thoughthe control
house in each case appears similar in shape and size.
These different modifications are poasibly related to the

. requirements of propagating radar energy along different.

boresight“angles of clevation, However, boresight angles
of elevation At Sary-Shagan Dual THEN HOUST. A" are
different at each of the HEN IKH'SE radar faces, despite
the fact that the HEN HOUSE atructures and probably thelr
“plano kev <hannels are similar in size and placement.
Ihe wame ia probably true at Angarsk Dual HEN HOUSIE A, ¢
Yor purposes of discusaion the 1 modificationh can be’
called “FAT-BOY" and “THIN-BOY." In the“Clae of the
THIN-HOY varfety, both HEN HOUST. intenna structires are
generally similar in size, both baing approsimately 100
feet in width, or less. In addition, THIN-BOY 1EN HOUSEs
have thetr Internal suspect feed-associated Btructures |
iplano kevs) against the rear wall ofathe MR HOUSE
structure. The plano kev chanels in beef HIN-BOY HEN
HOUSE
thev are’ markedl smaller than the ptano kev features at
I AT-BOY HE N HOUSER, Suspect transmitter and terminat
houses at THIN-BOY EXTOUSES are smaller thanthe cor-

structures are probahly similar in width, though

responding structures attached to § AT-BOY HEN HOUSEs
Figare 7 "

In the case of 1 AT-BOY HEN HOUSES, the THEN THOCSE
structure on eachside of the control hulldmmllll:;ru I widsh,
1 heing approximately 110 fect wide, the athe approximately

roved for Release 2012/06/01 : Cl

135 fect wide., The width of the piano key channel poasibly

differn and the channels are positioned a markediv different
distance from the rear of thelr respective HI-N HOUSI
enclosures, Iherefore (t Is suspected that boresight angles
of elevation (m’[ AT-BOY HEN HOUSE & might be sufficiently
elevated to permit the gertical beaver tal propaganion
pattern to extend hevond-the zenith along the hack azimurt

Dual HEN HOUSE A at \ngarsk and Sary-Shagan are
of vhe THIN-BOY ‘variety,

termtnal houses lined up with the row of internal sumpect

With suspect transmitter and

feed-assoclated SUTUCTUros ipiano kever which are positioned
against the inside rear wall of the 11 N HOUST structure.

The following Dual HEN HOUSI
TAT-BOY variety -

Sary-Shagan Site 13 Dual HEN HOUSE B
Sary-Shagan Site 13 Tval HEN HOUSE
Probably Angarsk Dual HEN HOUSE 8
Probably Angarsk Dual HEN HOUSE €

1t is suspected that Dual HEN HOUSE D ar Angarsk
and at Sary-Shagan Site 13 will be of the THIN-BOY varicty
in view of the pattern established’to date.

Hoth HEEN HOUSE structures at Olenegorsk are probably
of the THIN-IOY variety; based on the width of the HLN
HOUSE antenna structure, the alignment of suspect trans-
mitter and terminal houses with the rear ofthe HEN HOUSE
structure, and the poesible placement .of Ingrnal feed-
assoclited structures agalnst the rear wall of ke HEN
HOSE:,

radars gre of the

fun:'ion of the Dyul HEN HOUSESs

The locations of the Pual HENHOUSE sites at Angarsk
and ot Sary-Shagan suggest (heKaese Instollations are
possibly part of a satellite rmr"fonrc, I'he prototvpe
HEN HOUSE at Sarv-Shagan Radar Site | was the research
and development version: therefore, 1t 18 hardly likelv
that the extensive Dual 1FN HOUSE: installations at Sarv-
Shagan and northwest of Angarsk would be for research and
development purposes.  Their location does net appear
optimum for an earty warning role against ballistic missiles.

e o Sov-Shagan ane 14
passes_through Launch Complex \ at Ivuratam and the
2imuth passes within 250 and 275 nm of the

centera of Soviet Pacific Impact Areas Land 2, respectivelv.

TOP SECRET CHESS RUFF
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Paran of Seapot Fomt- Ak boc e Bt
[

ot Srpect g Avso o Wocirn
@ REN ROUSE 8724 C.2, by Bagen S0 11

Do g wcton s va 1 B

FIGURE 27. SUSPECT FEED.ASSOCIATED STRUCTURES §ATC an) &
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- FIGURE 287 WEN RODST RADAR. SSATC.
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Ihese impact areas are approximiatefy 900 and 600 am
couth-southeast. of Johnston Island. These facta Buggest
4 ponsibility that Sary-Shagan She 13 Dual BEN HOUSLe
might also be employed in the. sovigt space and ICHM
test program, )

Ihe location of the Olenegorak Dual HEN HIOUSH
(actlity, with its probable azimuthe of propagation shown
n Ligures 11 and 26, suggests a dual role haltistic
missile egrly warning and anti-saeltite radar fence.

Ak regards the passibility of the site at Olenegorsk
being part of 3 bhallistic missile carly warning sysiem, it
16 argued that, if true, we must tind fnore (nstatlations
of the same tvpe going up simultaneougly alongthe northern
reaches of the Soviet Union., This 1 not necessarlly true
Though we may reject the ides of a pre-empiive flrst
strike agatnat the Soviet Union, T 44 Tghly probable that
Soviet pohitical and military thinking equates poasibility
with capabllity and not wlth current Western political
thinking. Consequentls, ~the , Sovieta must develop the
capability to launch thefr stralegic weapons before they
can be deatroved by a pre-empiive strike from the West,
Therefore, o ballistic misalle early warning system 18
mandatory If thelr atrategic military pawer I8 to be
credible a8 o deterrent force. The vulnerability of the
Olénegorsk Mual TH:N HOUSE radars to nuclear attack
does not detract from their early warning cffectivences
and the polittcal gain from eatablishment of an'operational
aystem for even a limited number of (mportant targets
would be great. 1t ts theréfore possible that the Sovieta
would-press forward*1o the early. realization of such a
svatem, even though 115 operational effectivencas Initlally
might be rather limited.

“ Relationship of the Dual HEN HOUSE s
Fnd the Building Triad at Site 13,
*'Sary-Shagan

\ functional relationship between the huilding triad at
Sary-Shagan Site 13 and the nearby Dual 1IEX HOUSE: in-
stallatlons 15 probable, but canot be confirmed.
The cotlocation of the huilding triad and the:ldial HEN
JOUSE installations is probably nof coffcidental. W ith the
appearance of construction activity at.Pual HEN HOUSE fn-
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staltation” B,
straight earth acat etween the bullding triad area and the
“iclnity of conatruction on the control building of Dual 1EX
VOUSL B, See graphic chronology ofearthscars tn | lyure 8.
Ihts canth scar atill was very prominent

1t appeared fo run from an area adjacent to the south
aide of the large bullding in the triad toward the conrol
building at Dual HEX HOUSE #. It is suspected that this
wcar is  buried conduit o the control house, Passing under
s behind the 117N THOUSE construction.
a sratght carth acar could be seen
feading toward the Dual 1IN HOUSE: B conwsruction from
the north side of the large bullding In the triad, Partial
cloud cover did not permit obeerving fts terminus. The

the, which

same mission revealed a straight carth scar south of the
entire triad, orienied approximately cast-west and skirtiog
the southern side of the southernmost small building of
e triad, Phoogeaphl on-
firmed the presence of the 2 scars seen|

Ihe scar seen leaving the area adjacent to the south side
of the targe triad bulkding in December 1963 and ebruary
1964 cauld no_longer be deteed | The
shorter of thé 2 scars st visible hag 8 termini at

potnis south of the large teiad bullding and southeast of .

Pual 1IEN HOUSE B control hullding. 1t I8 posible these
carth scars aré simply slgnaturts of buried water, steam
or clectric power lines.  They could, however, signify
some sort of functlonal Interdependence. Encloaing the
Dual HEN HOUSES and the triad facility -behind the same
double kecurity fence, in itself, does not prove functional
Interdependence; bowever, 1t 18 Important evidence (8
consider. ‘

Perhaps the mogt critical evidence regarding” the
possible relationship of the bullding triad to the Dual
HEEN HOUSE ut Sary-Shagan concerns chronology af electric
pawerline installations (¥lgure 301, Flectric power trans-
misston lines leading from the Balkhash arca toward the
Sary-Shagan Main Support Base -and Gulshat were tapped
and towers for overhead electric power transmission lines
were Installed In lines leading southward toward the bual
HEN HOUSE construction site,
a 35-kv line were first seen on 26 December and fegated

Transmission towers, for

Transmission towers for 4 110-kv
liné were suspectgd in place

TOP SECRET CHESS RUFF

phiotographv tevealed 4 ‘
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1
’1
4
Ihe lghter dits
applies to the harger of the L eledtric power ir
substations I dted about 2 nm northwent of e«
support atea, | vidence of other overbead prectlnes it
Site 13 cannot be found, however cvidente of powk'r rans

fmission or tclecommunication poles 1an by derea it ot

ing 1Mo the water pumpiog stauon area from
of Gulshat,  Hecause of the exiensne trad
berween the pumping statior and \arv-Shagan Site 11, 4
the limitations of available photography, 4 elefi poes
(ransmiaslon line cannot be negated berween these ports
However, It i concesvable that electric power (ot 2
Sarv-Shagan Site 13 prior 5o 1080 wag profied o aite 2
internal combustion power generators. I or st poast
generation would be Inadequate for emplment f e
building triad 1 can-be concluded that the trid £ Sany
Shagan Site 13 han not vet heen mperanionl. €f imeres
18 the fact that; the (FaNSMISSION (oWeTs Carm iy elevt .
power [rom the vicinity of the Main Support Hasg, tn Fadar
Sites | and 2 down (nto Instrumentation St |3, have s
apacing and berght which strongly suggest thar Wk power
lines are serving theae inatallations. e sate in roc )
of transmission tower spacif for elestriv powerlinex sery
ing 1.aunch Gompies 1) and nstrumentation Site 0. At rbe
qame time {1 should be recalled thar 110-ky powerlines
are belng Installed Into the Angarsk Dual Tyt s S
Kadar Stte.

FIGURE 29 HEN RODST NORTH_ SSATC

RDP78T05439A000500100036-0
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FIGURE J0. SSATC SITE 13 AND ASSOCIATED FEASURES.

-
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Furthermore it should be remembered that ali the other Libt 1N RS, Sy-Shagon S0 13 iecguphe v
Sarv-Shagan bullding iriad sites contain other facllities anfnate fling
which were completed before construction of the building - T e Lomeral
triads was Initlated. Consequently 4 possibility exists that S S
the bullding triad Instatlations, the projorvpe HEN HOUSE
Radar Site 1) and the HEN'ROOST at Sarv-Shagari are
serviced with 35-kv electric power transmigaion lines
whide Dual HEN IX'SE sites require at least 0%y
“service. At the present time it Iapot possible 1o determine .
If 1 az. 2, 110-k lines will be feeding the Dual HEN HOUSE
site at Sary-Shagan,

t

Jhe bulding triade n the Moacow”area have been
condigérdd possibly \BM-assnciated, though their use purely
in an air defense role has been recelving consideration.
“ihetr presence at Sary-Shagan, which has been-associated
* repeatedly with ABN and SAM activity, and their installation
around Moscow, which was already heavily defended bv a
variety of SAM syatems, necessitates retention of the tefm
posaibly ABM-assoctated.”  In the case of Sdvy:$hagah
sitg 13, the posaible functional relationship of the building
triad Tactlity tg the Dual HEN HOUSE. radar makes thin
particular criad a poesible anti-satellite associated nsralla-
tion. Capat in antt Ttite and antl-hallistic missile
roles are ‘compatible; therefore, the above asaoclation at
Sarv-Shagan atrengthens the confidence In an AH\denigna-
ton for the bullding triad facilities tn the \foscow area.
I'hotography of # October 1964 revealed the mtart of
cquitruction on a aecond set of bullding triads at SAM Site
£33-1 and E05-1. This development, plus the extensive
unidentified earth scarring, revetting, and digging which I
in tukig place at numerous SA-1 sltes around Moscow, .I::::: N
strenghens” the suspicion that the bullding triads are ABM WA ek

assoctated, . . [Ty
IECITE Y

“Coopnrion at rogalar mierals froe e te o distanen of Conndimptos at N v
Sl 0 o .- - Of agpronim Aty 0 e
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